Abstract. We show that a compact connected manifold which can be immersed into R m with almost parallel second fundamental form, admits an extrinsically symmetric immersion into R m .
Introduction
Extrinsically symmetric submanifolds of Euclidean space are immersed submanifolds which are invariant under the reflections at each of their normal spaces. The corresponding immersions will also be called extrinsically symmetric and are in fact covering maps. Extrinsically symmetric submanifolds of Euclidean space have been classified by Ferus showing that the only connected non-compact examples are products of compact connected extrinsically symmetric spaces and totally geodesic submanifolds (see [2] ) and that the compact connected extrinsically symmetric spaces are exactly the symmetric orbits of s-representations (see [3] , [4] and [1] ). Not all simply connected compact symmetric spaces can be realized as extrinsically symmetric submanifolds of Euclidean space.
General symmetric spaces are locally characterized by the parallelity of the Riemannian curvature tensor. In [9] Strübing showed that compact connected extrinsically symmetric spaces in Euclidean space are even globally characterized by the local condition that the second fundamental form α is parallel w.r.t. the normal covariant derivative, i.e. ∇ ⊥ α = 0. In this article we investigate the stability of the condition ∇ ⊥ α = 0. Our main result, Theorem 2, states the following: If a compact connected Riemannian manifold is immersed into some Euclidean space with almost parallel second fundamental form, then it admits an extrinsically symmetric immersion. A similar theorem in the case of abstract symmetric spaces has been obtained by Katsuda [5] , [6] . As in the papers of Katsuda, the proof of our main result (Theorem 2) is based on Gromov compactness and convergence and on an explicit bound showing how the parallelity of the second fundamental form measures extrinsic symmetry (Proposition 2). P. Quast: Department of Mathematics, University of Fribourg, 1700 Fribourg, Switzerland Mathematics Subject Classification (2000) : 53C20, 53C24, 53C30, 53C35, 53C40, 53C42 P. Quast
Preliminaries
A real valued function f defined on a bounded domain of some Euclidean space is said to be of class C k,α , k ∈ N, α ∈ [0, 1], if it is bounded in the C k,α Hölder-norm:
A tensor on a compact manifold M resp. a mapping between two manifolds is said to be of class C k,α , if there are local coordinates such that in these coordinates its components are of class C k,α . For a compact manifold M we denote by C k,α (M, R m ) the Hölder space of C k,α functions form M to R m . We have the following embedding theorem for Hölder spaces:
Proposition 1. Let M be a compact manifold, k 1 , k 2 be two positive integers and
Then the canonical embedding
is compact, i.e. any bounded sequence in 
